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by the rarefied gas with that by an electrolyte we have merely
to fill the bulb with an electrolyte, and alter the strength of
the electrolyte until the bulb when filled with it produces the
same effect as when it contained the rarefied gas. It will be
found that in order to produce as great an absorption of energy
as that due to a comparatively inefficient bulb filled with
rarefied air, a very strong solution of an electrolyte must be
put into the bulb; while a bulb which is exhausted to the
pressure at which it produces its maximum effect absorbs a
greater amount of energy than when filled even with the
best conducting electrolyte we can obtain. We conclude from
these experiments that the very large electromotive intensities
which are produced by the discharge of a Ley den jar can, when
no electrodes are used, send through a rarefied gas when the
pressure is not too low much larger currents than the same
electromotive intensities could send through even the best con-
ducting mixture of water and sulphuric acid.

The results just quoted show that the conductivity, if estimated
per molecule taking part in the discharge, is much higher for
rare gases than even for metals such as copper or silver.

86.] The large values of the conductivities of these rarefied
gases when no electrodes are used are in striking contrast
to the almost infinitesimal values which are obtained when
electrodes are present. This illustrates the reluctance which the
discharge has to pass across the junction of a rarefied gas and a
metal: the experiments described in Art. 81 are a very direct
proof of this peculiarity of the discharge. It seems also to be
indicated, though perhaps not quite so directly, by some experi-
ments made by Liveing and Dewar (Proc. Roy. Soc. 48, p. 437,
1890) on the spectrum of the discharge. They found that the
spectrum of a discharge passing through a gas which holds in
suspension a considerable quantity of metallic dust does not show
any of the lines of the metal. This is what we should expect
from the experiments described in Art. 81, as these show that
the discharge would take a very round-about course to avoid
passing through the metal.

87.] Thfere seem some indications that this reluctance of the
discharge to pass from one substance to another extends also
to the case when both substances are in the gaseous state, and
that when the discharge passes through a mixture of two gases. When
